
DISC USSION. 

which dissolves the dioxide also decomposes the silver mineral 
and precipitates metallic silver. It amalgamates and dissolves 
in cyanide much more rapidly than native silver. Physical as 
well as chemical tests indicate .that it is in a condition not met 

in other ores, as shown by the following. After treating the 
powdered ore in sulphurous acid to dissolve the dioxide the 
gangue settled quickly leaving a slime which appeared to be 
mainly limonite and remained in suspension with great persist- 
ency. Upon decantation it was found that this slime assayed 380 
oz. while the sand assayed only io oz. Ag. per ton. The number 
of mills treating sand and slime separately runs up into the hun- 
dreds and in no case is there such a segregation of silver in 
either sand or slime. 

Here is a problem in both mineralogy and ore deposits as well 
as metallurgy. 

The following constitutes a complete bibliography on this 
subject: 

Mininœ and Scientific Press, Dec. 4, •9o9, P. 756, by E. M. Hamilton. 
Mininœ and Scientific Press, May •5, x9•2, p. 732, by Byron •[ackson. ' 
Mining a•d Scientific Press, June •, •9x2, p. 754; June 8, •9•2, p. 794, 

by Will H. Coghill. 
Wn.t.H. Coc•n.x.. 

NOTE ON THE EFFECT OF CALCITE GANGUE ON 

THE SECONDARY ENRICHMENT OF 

COPPER VEINS. 

Some time ago Professor D.C. Bard called attention to the 
fact that-copper veins with a calcite gangue usually show no 
secondary enrichment? The calcite seems to react with the sul- 
phate solutions formed in the oxidized zone, precipitating COl> 
per carbonate almost immediately, and thus preventing a down- 
ward migration of the metal. In an effort to verify this we 
have conducted some experiments in the economic geology labor- 
atory of Cornell University, .the results of which are given here. 

Mixtures of chalcopyrite and quartz, and of chalcopyrite and 
x EcoN. Gv. oI.., Vol. V., pp. 59-6•, I9•o. 
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calcite were made of fragments averaging one eighth of an inch 
in diameter. There were equal parts of ore and gangue minerals 
in ,each case. These mixtures were put into two-inch glass tubes, 
four feet long, set up ver, tically, and so arranged that solu- 
tions dropped continuously into the mixtures at the top, would 
trickle over the mineral fragments and drain ou.t at the bottom 
of the,tubes. This drainage was so conducted that a permanent 
water-level was maintained about a foot above the bottom of 

the tube, while the solutions were introduced slowly enough t.o 
keep barely moist the minerals above the water level. In one 
experiment a mixture of chalcopyrit. e and calcite and one of chal- 
copyrite and quartz were treated with a weak solution of copper 
sulphate. In the second experiment similar mixtures were treated 
with ordinary tap water. This was continued for three months, 
care being taken that the amounts of copper sulphate running 
through each tube were equal, and that the sulphate was fed in 
at the same rate. The following results were noted. 

In the calcite-chalcopyrite mixture, treated with copper sul- 
phate, the calcite above the water level was distinctly tinged with 
green, while none of .the chalcopyrite showed any change. In the 
tube contain, ing quartz and chalcopyrite no change above the 
water level was noted, but the chalcopyrite for four inches below 
this level showed clearly the purple tinge of bornite and upon 
closer examination some thin black films were found. No change 
was noted in the tubes treated with water, the time of the experi- 
ment evidently being too short to allow appreciable solution of 
the copper. 

Unfortunately the chalcopyrite was not entirely free fr. om in- 
clusions of gangue, and in view of the large size of the fragments 
we could not be sure that samples taken from the tubes repre- 
sented the same original copper content. The change in ap- 
pearance in the chalcopyrite in the quartz gangue, however, was 
unmistakable, and there can be no doubt that at the water level 
a secondary precipitation of copper sulphide took place. It is 
equally certain that a similar action did not take place in the 
tube with the calcite gangue. Analysis showed that the cal- 
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cite used was free from copper, while after the experiment that 
above the water level showed .o72 per cent. There was no in- ' 
crease in the SO•. content of the calcke after the ekperiment, 
which seems to show that the CaSO4 formed by the CuSO4 and 
CaCOa was kept in solution. This is in accord with the f•ct that 
oxidized copper ores in calcite gangue commonly show compar- 
atively little gypsum. 

These experiments, although far from final, seem to establish 
the fact that calcite has a tendency to prevent the precipitation 
of secondary copper sulphide in conditions analogous to those 
prevailing in mineral veins. It seems probable, however, that 
th0is effect is not the result of the immediate precipitation of 
•opper in the upper part of the vein as a carbonate. We found 
that the solution draining from the tube with the calcite-chalco- 
pyrite mixture still showed considerable copper sulphate; and the 
cause of the non-precipitation of secondary sulphide cannot have 
been .the removal of Cu as carbonate in the upper part of the tube. 
Winchell has shown that secondary chal, cocite is most likely to be 
formed in acid solutions2 The ordinary copper sulphate is acid, 
and the effect of the calcite gangue may be to neutralize this 
acidity, and thus make conditions unfavorable for secondary en- 
richment. Further experiments should be conducted with analy- 
ses of the copper sulphate solution used and that draining from 
the tubes to establish this point. 

T. W. B. Wrx. s•, 
C. A. S'r•w.•RT. 


